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I.  BACKGRntTTm 
A.  The  Federal  Requirements 

On  June  18,  1973,  the  Environmental  Protection  Agency  promulppterl  In  the 
Federal  Register  (CFR  51.12)  a  requirement  that  States  undertake  work  to 
amend  their  State  Implementation  Plans  (prepared  pursuant  to  the  Clean  Air 
Act)  so  as  to  take  account  of  air  pollution  likely  to  occur  as  a  result  of 
future  growth  and  development.  Specifically,  EPA  required  the  States  to 
engage  in  a  two-stage  planning  process ,  as  f oIIotts  : 

By  March  18,  1974;   The  States  are  to  identify  "Air 
Quality  Maintenance  Areas"  (initially  termed  ''Areas  of  Concern")  in  which 
air  pollution  levels  currently  exceed  national  standards  or  in  which,  because 
of  expected  growth  and  development,  air  pollution  levels  may  exceed  national 
standards  in  ten  years.  The  States  are  to  submit  a  list  of  such  areas  to 
EPA  by  the  March  deadline,  for  FPA's  approval  an^  promulgation  in  the  Federal 
Register  by  June  18,  1974.  It  is  in  fiilflllment  of  the  requirements  of  this 
stage  of  the  planning  process  that  Tfassachusetts  has  undertaken  the  work 
described  in  this  report. 

By  June  18,  1975-  The  States  are  to  analyze  in  detail 
the  impact  of  expected  growth  and  development  on  air  quality  in  the  i*ir 
Quality  Ttaintenance  Areas.  This  analysis  shall  look  not  only  at  the 
Increased  air  pollution  which  is  ejspeeted  to  arise  directly  from  new 
commercial,  industrial,  and  residential  development  but  also  that  anticipated 
as  a  result  of  related  Increases  in  demand  for  electricity'  and  heat,  motor 
vehicle  traffic,  and  production  of  solid  waste.  Based  on  this  analysis, 
the  States  are  to  submit  a  plan  to  prevent  national  standards  from  being 
exceeded  in  the  next  ten  years.  The  work  involved  in  this  stage  will  be 
undertaken  by  ^Massachusetts  and  the  other  States  following  oromulgation  of 
EPA-approved  Air  Quality  Maintenance  Area  designations. 

Towards  the  end  of  January,  1974,  FPA  forvrarded  to  the  States  a  document 
entitled  "Guidelines  for  Designation  of  Air  Quality  Maintenance  Areas."  This 
document,  which  was  modified  on  February  14,  1974,  establishes  the  procedures 
to  be  followed;  the  criteria  to  be  applied,  and  the  kinds  of  data  to  be  used 
by  the  States  in  determining  which  geographic  areas  should  be  proposed  as 
Air  Quality  ^Maintenance  Areas.  The  Guidelines  call  for  a  three-step  analytical 
process  to  be  undertaken,  with  the  basic  geographic  units  of  analysis  to  be 
the  Standard  Metropolitan  Statistical  Areas  (S^SAs)  of  a  State.  Gross 
Indicators  of  growth  in  the  1970-85  period  (Growth  Factors)  are  to  be  aopliipd 
to  1970  emission  levels,  these  in  turn  being  deflated  by  certain  "Reduction 
Factors"  reflecting  the  application  of  controls  on  sources  of  pollution 
between  1970  and  19R5.  The  projected  l^^BS  emissions  are  then  to  be  used  to 
estimate  1985  air  quality.  The  Guidelines  also  specify  that  the  current 
so-called  energy  crisis  is  not  to  be  taken  Into  account  in  making  the 
required  projections. 

The  analysis  vjhich  is  required  by  the  EPA  Guidelines  is  '■pollutant- 
specific,"  that  is,  it  is  carried  out  with  rec'ard  to  five  air  contaminants 
for  which  there  are  national  standards.   The  five  contaminants  are: 
suspended  particulates,  sulphur  dioxide,  carbon  monoxide,  oxidants,  and 


■      ~)-f,  ■•.■'■- 


1-2 

nitrogen  oxides.  An  SMSA  which  Is  not  expected  to  meet  netlonal  air  ouality 
standards  for  any  one  or  a  combination  of  the  five  contaminants  must  be 
designated  an  Air  Quality  Maintenance  Area. 

B.  Administrative  Structure 

The  work  undertaken  in  ^'aggachusetts  to  comply  with  FP/  's  reauirements 
for  the  designation  sta^'e  of  the  air  quality  planninf'  process  vras  carried 
out  under  the  auspices  of  the  Governor's  Resource  Tfanaftement  Policy  Council, 
through  a  sub-group  called  the  Task  Force  on  Air  Quality.  The  Task  Force 
was  originally  called  toftether  to  deal  with  the  issue  of  'comnlex"  or 
"'indirect"  sources  of  air  pollution  and  Its  mandate  was  later  broadf^ned  to 
air  quality  planning  in  g,eneral. 

The  Task  Force,  of  which  the  Secretary  of  Environmental  Affairs  has 
been  designated  as  Lead  Secretary'',  contains  representation  from  the  Bureau 
of  Air  Quality  Control  of  the  Department  of  Public  Health,  the  T>epartment  of 
Community  A_f fairs  of  the  Executive  Office  of  Communities  and  T>evelonment , 
the  Executive  Office  of  Manpower  Affairs,  the  Executive  Office  of  Transportation 
and  Construction,  the  Bureau  of  Transportation  Plannlnft  and  fevelopment  of 
the  Department  of  Public  TTorks,  the  Executive  Office  of  Consumer  Affairs, 
and  the  Governor's  Office.  It  has  also  had  representation  from  ^"'efrlonal 
Planning  Agencies.  It  is  chaired  by  the  Director  of  Planning  of  the  Office 
of  State  Planning  and  'lanagement. 

The  current  planning  effort  was  a  cooperative  undertaking,  involving 
contributions  from  most  agencies  represented  on  the  Task  Force  and  review 
and  comment  by  all.  T'onetheless ,  the  bulk  of  the  work  was  technical,  and 
in  the  technical  aspects  the  Bureau  of  Air  Quality  Control  was  the  major 
contributor. 
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II.   PTJWAPY  OF  STEPS  1'^   DESIGNATIOr  P^.OCFSS 

A.  The  Three-step  Procedure 

EPA's  designation  procedure  (see  Table  1)  Involves  narroi'inf;  dorm  the 
number  of  S'''SAs  in  a  State  to  be  considered  for  -designation  as  Air  Quality 
Maintenance  /reas  throu::h  successive  analytical  steps,  as  described  beloT'. 

1.  Application  of  initial  inclusion/exclusion  criteria   In  this  step, 
taking  each  S^tsa  one  by  one,  the  State  applies  a  nup^er  of  criteria  relatincr 
to  specific  pollutants.  As  a  result  of  the  application  of  these  criteria, 
the  State  eliminates  obvious  non-problem  areas  from  designation  and  further 
analysis,  determines  obvious  problem  areas  vhich  will  be  designated  without 
further  analysis,  and  pinpoints  those  areas  in  which  additional  analysis 
will  have  to  be  carried  out  before  it  can  be  determined  whether  desi'^natlop 
Is  required  or  not.  ^'ost  of  the  Initial  designation  criteria  are  based  on 
recent  pollution  levels.  Three  of  the  criteria,  however,  involve  the 
application  of  Growth  Factors,  which  are  discussed  below. 

2.  Prediction  of  1985  emissions':   This  step  is  applied  only  to  those 
STISAs  which  have  not  been  automatically  Included  or  automatically  exclud'^d 
as  Air  Quality  "^iaintenance  Areas  as  a  result  of  the  application  of  the 
Initial  inclusion/exclusion  criteria.  In  this  step,  emissions  of  specific 
contaminants  from  specific  cateporias  of  sources  are  projected,  using  Growth 
Factors  to  take  account  of  increases  in  the  volume  of  activity  from  a 
given  source  category  which  may  cause  pollution  and  deduction  Factors  to 
account  for  the  lesser  amount  of  pollution  to  be  expected  from,  any  '»lven 
volume  of  activity  from  a  source  category  because  of  implementation  of 
pollution  controls.  For  each  contaminant  for  which  analysis  may  be  required 
as  to  a  particular  SHSA,  emissions  from  specific  sources  are  first  projected 
to  1975,  the  year  in  which  existing  State  Implementation  Flans  are  expected 
to  be  fully  effectuated  with  consequent  reductions  in  pollution.  Fmisslons 
are  then  projected  to  1985,  the  period  1975  to  1985  being  assumed  to  be 
subject  to  the  controls  effective  in  1975,  but  to  no  further  controls, 
except  for  transportation  sources  and  nerr  industrial  process  sources. 

3.  Prediction  of  1985  air  nualitv;  This  steo  Involves  modellin?r  the 
air  quality  of  an  area  by  utilizing  the  emission  estimates  obtained  in  the 
preceeding  step  in  certain  specified  equations.  The  results  of  this  modelling 
process  indicate  whether  or  not,  and  to  what  extent,  national  amblert  air 
quality  standards  (i^^MQS)  may  be  exceeded  in  1*^85  in  the  geographic  area 
analyzed . 


kz^'zi^-^ 


sob'?  f'jv70-2?  Bfh  o-sr>  eqoSK  11-::'.:. 
:i:ilhiiSQ  s.l3  xii:  has  r>l-Jo:Jii3  "O 
-or-.  i-oi:?i^.iiiqoq  bB-JOBto-i-t      .i:cl. 

;  Jiv^dnco  l3ul  f.TOTTf  Eiioiaal-Tic  ;- ' 
..'isa-^aso-iq  Islirfau.biii:  niO'i-f  an:: 


II-2 


TABLE  1.   STEPS  IN  PESIGNATIOTT  PROCEPUPP 
I  all  ST^SAs"| 


SriSAs  automatically 
excluded  as  AQ'f'As 


Annly  Initial) 

deslnnation  ' 

criteria   | 

(Step  1) 


S^fSAs  autoFiJ'tically 
included  as  AC^As   I 


ST^SAs  neither  automatically 
excluded  nor  Included 


Predict  1985 
emissions 
(Step  2) 


i 


Predict  ions 
air  quality 
(Sten  3) 


i 

Heter^ine  if 

SMSAs  excluded  as  AQI^tAs 

NAAOSs  are 
maintained 

" 

H 


ST'SAs  include''  as  AO^As 


B.  Growth  Factors 

Critical  to  the  above  analytical  steps  are  the  Grovrth  Factors  used  in 
several  of  the  initial  designation  criteria  and  in  the  predictions  of  1985 
emissions  from  sources  of  pollution.  Projected  population  rtrot-jth  is, 
according  to  EPA,  to  be  used  as  the  factor  to  project  Increased  emissions 
from  solid  waste  disposal'  projected  growth  in  total  earninfrs  is  to  be  use^^ 
as  the  factor  to  project  increased  emissions  from  fuel  combustion  and 
miscellaneous  other  sources  °   and  growth  in  manufacturing  earnings  is  to  be 
used  to  project  growth  in  emissions  from  industrial  processes.  The  numbers 
used  for  population  and  economic  projections  are  highly  significant,  then, 
in  making  predictions  of  future  air  quality  problems  and,  therefore,  in 
determining  Air  Duality  T'aintenance  Area  designations. 

In  the  EPA  Guidelines  for  designation,  it  is  suggested  (but  not  reaulred) 
that  projections  of  population  and  earnings  prepared  by  the  Bureau  of 
Economic  Analysis  (BFA)  be  used  by  the  State,  For  I^assachusetts,  the  PE/ 
projections  seem  less  accurate  than  projections  developed  at  the  State  level 
to  portray  likely  growth  and  development  in  the  period  l^^TO  to  IP'^S. 

The  BFA  projections  appear  to  be  somewhat  ciuestlonable  on  trro  grounds. 
First,  BFA  has  defined  S'^SAs  as  consisting  of  collections  of  whole  counties, 
while  in  ^^ew  England,  SMSAs  are  officially  defined  (by  the  U.S.  Office  of 
75anagement  and  Budget)  as  collections  of  individual  cities  and  toims,  not 
necessarily  constituting  whole  counties.  For  instance,  the  BF/  projections 
for  the  so-called  Pittsfield  STTSA  Include  the  entirety  of  Berkshire  County, 
V7ith  a  total  1970  population  of  149,660,  while  the  official  S>»SA  includes 


(OCX  «  CK^I) 


II-3 


only  a  portion  of  that  county,  with  a  total  1970  population  of  7^,797. 
Second,  the  BELA  projections  show  much  higher  rates  of  growth  In  ?»assachusetts 
than  appear  consistent  v;lth  past  trends.  For  Instance,  again  In  the  case  of 
the  Plttsfleld  S^ISA ,  BFA's  projected  prowth  rates  from  1970  to  1985  In  noou- 
latlon,  total  earnings  and  manufacturing  earnings  are  32%,  97%,  and  <>3% 
respectively.   State  sources  su^^gest  that  population  will  be  stable,  that 
total  eamlnes  will  rise  by  33%,  and  that  earnings  In  manufacturing  will 
Increase  by  5%. 

Use  of  the  BFA  projections  would  result  in  forecasts  of  extramely 
high  levels  of  pollution  for  major  portions  of  the  State.  Moreover,  the 
BEA-selected  areas  differ  significantly  from  the  State's  urbanized  areas 
V7hlch  appear  to  pose  the  most  serious  future  nollutlon  problems.  There- 
fore, it  was  decided  to  exercise  an  option  offered  by  the  EPA  guidelines — 
that  of  substituting  State  population  and  economic  projections  for  the 
BEA  projections. 

On  the  side  of  population,  several  sets  of  projections  vjere  examined, 
and  a  set  prepared  by  the  University  of  I'assachusetts  for  the  Office,  of 
State  Planning  and  Management  was  selected.  These  projections  were 
prepared  in  a  systematic  manner  with  reasonable  assumptions  about  migration 
and  with  a  low  fertility  rate  now  generally  considered  realistic.  For 
the  economic  variables ,  the  Executive  Office  of  ^lanoower  Affairs  preoared 
projections  of  total  earnings  and  of  earnings  in  manufacturin'^  based  on 
data  from  the  division  of  Emplojwient  Security. 

Based  on  the  above,  new  growth  factors  were  derived  for  population, 
total  earnings  and  earnings  in  manufacturing,  for  each  of  the  ST^SAs  in 
Massachusetts.  These  new  factors  are  shorm  in  Table  2  below.  The  BEA 
grot'Tth  factors  are  shovm  in  Table  3  for  purposes  of  comparison. 

TA^LE  2.  NEU  GPO^'TIT  FACTO'^.S.  1975  and  I'^SS 
(1970  »  100) 

SMSA  POPULATIO^^'       TOTAT.  EA^UI'^^S     EA^^^I^^GS  T'^  MA*^TFArTUT" T^^O 

1975  1985      1975      1985     1975  1985 

Boston  102  107  111  182  96  105 

Brockton  109  131  114  201  104  148 

Fall  River  99  97  102  133  89  75 

Fitchburg  111  103  96  105  96  105 

Lavjrence  103  110  102  133  96  105 

Lowell  111  129  117  220  108  165 

Mass.  portion 

of  Providence   109   120       114      201     108  165 
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Continued  - 

SMSA 

POPtlLATIOTT 

1975 

1985 

New  Bedford 

96 

98 

Pittsfield 

99 

100 

Springfield 

102 

107 

Worcester 

100 

102 

TOTAL  FARNTNGS 


1975 

1985 

1975 

103 

165 

102 

102 

133 

96 

102 

133 

93 

96 

105 

96 

EAR^^I'^GS   IV  NA^^JFACTimi^TT 
1985 

133 

105 

92 

105 


TABLE  3.   BFA  GROTrm  FACTORS,  1975  and  19f55 
(1970  =  100) 


AREA* 


POPTTLATinn 


TOTAL  FAR^'^I^rs 


FAT?TTiNGS  !''■'  "A^nTT?y\GTTF'l'''G 


1975 

1985 

Boston 

109 

128 

Fall  T>iver- 

New  Bedford 

105 

116 

Pittsfield 

110 

132 

Springfield 

105 

119 

Worcester 

107 

121 

1975 
124 

12^ 
131 
127 
127 


1985 


185 


1075 


123 


182 

122 

203 

131 

187 

130 

189 

127 

1Q85 
146 

165 
193 
179 
174 


*Area  Descriptions 

BOSTON  AREA  =  Essex,  Middlesex,  Norfolk,  Plymouth,  and  Suffolk  Counties, 
including  Boston,  Lavnrence,  Lowell  and  BroclTton  S^TSAs 

PITTSFIELD  AREA  =  Berkshire  County,  includinp  Pittsfield  S'tSA 

SPRINGFIELD  A^'EA  =  Hampden  and  Hampshire  Counties,  includinp  the 
Springfield  S^SA 

WORCES'^ER  AREA  =  T.Torcester  County,  Including  Fitchburg  and  Worcester  S^^s.As 

FALL  RIVTV- 

ra"  BEDFORD  AR.EA  =  Bristol  County ,' including  Fall  "iver  and  Nevr  Bedford  S^f«5As 
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III.   nTCLUSION/EXCLUSION  ANALYSIS 

A.  Summary  of  Area  T?.c3ults 

Table  4  below  summarizes  the  results  of  the  inclusion/exclusion  analysis, 
applied  to  the  ten  SffSAs  vrlthin  T^assachusetts  and  to  that   part  of  the  Pro- 
vidence SMSA  falling  vrithin  the  Massachusetts  boundary,   ^s  shotm  in  the  table, 
Boston  is  automatically  included  as  an  Air  Quality  Maintenance  Area  because 
of  sulphur  dioxide  and  oxidant  (ozone)  levels  and  requires  further  analysis 
for  carbon  monoxide  and  suspended  particulate  levels :   Sprinpf ield  is  auto- 
matically included  as  an  Air  Quality  ^Maintenance  Area  because  of  oxidant 
levels;  Worcester  and  Larrrence  are  not  autonatically  included  for  any  con- 
taminant but  reauire  further  analysis  for  suspended  particulate  levels*  all 
other  SMSAs  are  automatically  excluded  for  all  contaminants  and  require  no 
further  analysis. 

TABLF  4.  T>ESULTS  OF  irCLUSION/EXCLUSIOTT  AITALYSI*^ 

INITIAL  DESIGrTATIOl^^  STATUS  OF  KASSACHIISFTTS  S^TSAs 


Contaminant 


STTSAs  definitely 
Included 


sMSAs  possibly 
included 


STtSAs  definitely 
excluded 


Suspended 
Particulates 


None 


Springfield 

Worcester 

Lawrence 


all  others 


Sulphur  Dioxide 
Carbon  >!onoxide 


Boston 
Fone 


J'Tone 


all  others 
all  others 


ritroRen  Oxides 


None 


all  SMSAs 


Oxidants  (ozone) 

B.  Total  Suspended  Particulates  (TSP) 


Boston 
Springfield 


all  others 


1)  Automatic  exclusion:   An  area  is  automatically  excluded  for  total 
suspended  particulates  (  'TSP")  if  measured  levels  of  TSP  were  below  national 
ambient  air  quality  standards  for  the  past  two  years.  The  national  standards 
required  for  this  analysis  for  TSP  are  as  f ollo"s :  (a)  75  ue/M3,  annual 
geometric  mean:  (b)  150  ug/''^,  not  to  be  exceeded  more  than  once  per  year 
(e.g.  second  highest  24-hour  average). 

Readings  on  particulates  are  available  for  nine  of  the  eleven  STTSAs 
(all  but  Fitchburg  and  Brockton) .  Examination  of  the  readings  on  particulates 
obtained  at  the  least  favorably  located  monitoring  station  in  each  of  the 
nine  SMSAs  over  the  period  1972-73  shows  that  by  this  criterion  all  but 
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the  Boston,  Springfield,  Lawrence  and  T-'orcester  ST^SAs  are  excluded.  In 
accordance  vrith  EPA  recommendations,  the  T>,rockton  and  Fltchburc  S^^Sy^s 
were  also  excluded  because  of  a  lack  of  data.  Table  5  below  shows  the 
data  on  ijhlch  the  conclusions  for  all  SIfSAs  (except  Brockton  and  Fltchburg) 
are  based. 

2)  Automatic  Inclusion;  An  area  is  automatically  included  for  TSP  if 
projections  show  It  will  not  attain  the  national  ambient  air  quality  standards 
by  1985.  Projections  of  TSP  are  discussed  in  Parts  III  &  D'  below. 


TABLE  5.   EXCLUSION-'  DATA  FOR  TOTAL  SUSPF,!tT)FD  PARTICTtlAT^S 

1972or73,  ^^easured  Average  Annual  1972or735  Treasured  2nd 
Reading  O'orst  Year)  Richest  2A-Hour  Averape 

In  ug/M3(WAAOS:75  ur/tt3) In  wy/H^CAAQS'lSO  upjv^) 

Boston  108 

Brockton 

Fall  Plver 

Fltchburg 

Lawrence 

Lowell 

Vev>   Bedford 

Plttsfield  52  125 

Providence  Class,  portion)     43  ^95 

Springfield  56  /  165 

T.k>rcester  72  ^       295 

C.   Sulphur  Dioxide  (SO9) 

1)  Automatic  exclusion'  An  area  is  automatically  excluded  for  SO2  If 
a)  measured  levels  of  SO2  were  below  national  ambient  air  quality  stan'^ards 
for  the  past  tv7o  years,  and  b)  measured  levels  of  SO2  in  the  base  period 
multiplied  by  growth  in  S"SA  earning  from  the  period  through  19^55  yield 
levels  less  than  the  national  ambient  air  duality  standards.  The  national 
ambient  air  quality  standards  for  SO2  are  exr^ressed  in  terms  of  two  criteria; 
Independently  applied*  1)  0.03  ppm  annual  arithmetic  mean*  and  2)  0.1'^ 
ppn  second  highest  24-hour  average  per  year. 
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Examination  of  the  readings  on  SO2  obtained  at  the  least  favoraMy 
located  station  in  each  ST^''SA  over  the  period  1972-73  shows  that,  by  part 
"a"  above,  all  SMSAs  in  ^Massachusetts  are  excluded.  Application  of  part 
"b''  above  confirms  this  exclusion  for  all  SMSAs  except,  however,  for  Boston. 
Table  6  below  presents  the  data  on  which  this  conclusion  is  reached. 


TABLE  6. 

EXCLUSION  ^ATA 

FOP.  SULPWJT'  DIOXIT)E 

SMSA 

1972or73 , 

Measured 
Average 
Annual 
(Worst  Year) 
in  ppm 

1972or73 

Measured 
2nd  Highest 
24-Hour 
Average 
in  ppm 

.084 

Growth 
Rate 

1.82 

1985, 
Estimated 
Average 
Annual 
in  ppm 

.047 

1985, 
Estinated 
2nd  Hiphest 
24-Hour 
in  nnm 

Boston 

,026 

.153 

Brockton 

T^'o  data 

IfTo  data 

- 

- 

- 

Fall  River 

.009 

.031 

1.33 

.012 

.041 

Fitchburg 

,011 

.029 

1.05 

.012 

.030 

Lavrrence 

.011 

.095 

1.33 

.015 

.126 

Lowell 

.007 

.027 

2.20 

.015 

.059 

T-Tew  Bedford  ,007 

.027 

1.65 

.012 

.045 

Pittsfield 

.004 

.016 

1.33 

.005 

.021 

Providence 

,008 

.061 

2.01 

.016 

.123 

Springfield  .012 

.050 

1.33 

.016 

.067 

Worcester 

.010 

.069 

1.05 

.Olf? 

.073 

2)  /Automatic  inclusion;  ^n  area  is 

automatically 

included  for 

S02 

if  part  "b"  of  the  exclusion  criterion  above  is  not  met.  Therefore,  Boston 
is  automatically  included. 


D.  Carbon  Tlonoxi^e  (CO) 


1)  Automatic  exclusion-  The  criterion  for  automatic  exclusion  of  an 
ST^SA  for  carbon  monoxide  concentrations  is  based  on  the  application  of  a 
fairly  complicated  formula.  Carbon  monoxide  concentrations  are  considered 
a  function  of  the  ratio  of  emissions  from  light  duty  vehicles  to  emissions 
from  all  vehicles  on  heavily  travelled  local  streets.  This  function  is 
expressed  as  a  curve  (see  Table  6a)  provi^^ed  by  EPA. 
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In  order  to  determine  whether  or  not  an  S^^SA  qualifies  for  exclusion, 
1970  data  on  the  maximum  measured  8-hour  concentrations  for  CO  from  an 
air  sampling  site  in  a  central  city  must  be  used.   Secondly,  an  estimate 
must  be  made  of  the  proportion  of  that  CO  which  can  be  attributed  to  li<?ht 
duty  vehicles.   If  the  intersection  of  these  two  items  of  information  is 
located  on  the  ^raph  below  the  curve,  the  area  is  automatically  excluded. 
Conversely,  if  the  point  of  intersection  of  the  data  falls  above  tbp.  curve, 
the  SMSA  is  not  automatically  excluded. 

Measured  CO  data  for  1970  was  available  only  for  Kenmore  Souare  in  the 
Boston  SMSA.   Since  then,  additional  sampling  sites  have  been  established 
in  the  Boston  S^TSA  and  in  Springfield.  For  this  analysis,  it  was  decided 
to  use  the  maximum  8-hour  concentrations  of  CO  measured  in  these  areas  in 
the  past  three  years.  The  maximum  for  the  Boston  S^'SA  was  recorded  in 
TIaltham  in  1973.:  28  ppm,  and  in  Sprinf^field  in  the  same  year-  19  nnm. 
These  levels  are  Indicated  on  Table  6a. 

As  for  the  ratio  of  light  duty  vehicles  to  all  vehicles  at  either  site, 
no  firm  data  is  available.  EPA  suggests  that  light  duty  vehicles  generally 
constitute  89%  of  all  vehicles,  but  in  urban  areas  light  duty  vehicles 
represent  a  lower  percentage  of  all  vehicles.  ^niatevGr  the  actual  percent, 
the  measured  level  of  CO  at  the  T-Jaltham  station  was  so  high  that  Boston 
is  not  excluded.  The  Springfield  S'^SA  is  excluded  if  we  assume  light  duty 
vehicles  constituted  at  least  73%  of  all  vehicles*  a  reasonable  assumption. 
All  other  SMSAs  are  automatically  excluded  for  lack  of  data. 

E.  Oxidants  (Ozone) 

1)  Automatic  Exclusion-  An  area  is  automatically  excluded  for  oxidants 
if  a)  it  has  no  transportation  control  strategy  for  this  contam.lnant  ?  and 

b)  the  measured  levels  of  this  contaminant  vjithin  the  past  two  years  never 
rose  as  high  as  0.16  ppm  in  any  one-hour  period. 

Since  Boston  and  Springfield  alone  among  the  Hassachusetts  S^fSAs  have 
transportation  control  strategies ,  they  obviously  do  not  qualify  for 
exclusion,  but  all  of  the  other  ST''SAs  do  qualify  if  they  meet  part  b)  of 
the  criterion  above.   In  this  case,  however,  as  in  the  case  of  carbon 
monoxide,  data  is  not  available  to  test  the  criterion.  As  in  the  precceding 
case  J  EPA  has  stated  that  lack  of  data  will  justify  exclusion,  and,  therefore, 
all  remaining  areas  of  the  State  were  excluded. 

2)  Automatic  Inclusion:  Following  upon  the  exclusion  criterion,  any 
area  of  the  State  which  has  a  transportation  control  strategy  for  oxidants 
is  automatically  included.  Under  this  criterion,  the  Boston  and  Springfield 
SMSAs  are  thus  automatically  Included. 

F.  Nitrogen  Dioxide  (TOp) 

1)  Automatic  Exclusion:  Any  area  not  designated  by  the  inclusion  criterion 
for  T102  is  automatically  excluded.  By  this  criterion,  all  S^'SAs  in  Massachusetts 
are  automatically  excluded. 

2)  Automatic  Inclusion?  The  Guidelines  snecify  that  only  parts  of  five 
SMSAs  in  the  nation,  none  in  Massachusetts,  are  to  be  automatically  Included. 
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IV.   EMISSION  ANALYSIS 

A.  Methodology 

Based  on  the  outcome  of  the  initial  inclusion/exclusion  analysis,  it 
was  necessary  to  prepare  emission  projections  for  only  two  contaminants? 
total  suspended  particulates  (in  the  Boston,  Sprinf'f ield,  Worcester,  and 
Lawrence  SMSAs)  ,  and  carbon  monoxide  (in  the  Boston  S^tsa  alon*^.)  .  For  the 
remaining  contaminants,  all  areas  of  the  State  were  either  autom-atically 
included  or  automatically  excluded. 

Two  methods  for  projectlne;  emissions  are  offered  in  the  EPA  Guidelines. 
Both  of  these  methods  Involve  an  estimation  of  em.isslons  for  1975  and  1985 
by  source  catee;ory  through  the  anpllcation  of  growth"  and  'reduction" 
factors  to  1970  emissions.  In  the  'preferred"  method,  reduction  factors 
unique  to  the  given  State  and  found  in  its  State  Implementation  Plan  are 
used,  while  in  the  "back-un"  method,  generalized  reduction  factors  provided 
by  EPA  are  applied.  In  the  ^Massachusetts  analysis,  the  "preferred"'  method 
was  used,  drawing  upon  the  State  Implementation  Plan.  For  both  total 
suspended  particulates  and  carbon  monoxide,  the  analysis  of  emissions 
proceeded  generally  as  outlined  below. 

First,  (as  shovm  in  column  A  of  the  tables  Included  in  this  oart)  1^7^ 
emissions  of  the  contaminants  from  each  source  category  were  obtained  from 
appropriate  State  Inventories,  '^eduction  factors  (columji  B)  were  obtained 
from  the  State  Implementation  Plan.  Growth  factors  (column  C)  were  tahen 
from  the  OSP^'f  and  T^anpower  Affairs  projections.  These  factors  were  applied 
to  the  data  on  1970  emissions  to  obtain  1975  emissions  (column  P)  ,  excdt 
in  the  categories  of  power  plants  and  transportation,  (vehicular  sources), 
which  will  be  discussed  later « 

Second,  1975-1985  Growth  rates  (column  E)  were  derived  from  the  nrolections 
on  population  and  the  economy  prepared  by  OSP"  and  the  Executive  Office  of 
Manpower  Affairs.  Emission  factor  adjustments  (column  F) ,  usually  1.00, 
were  taken  from  the  EPA  Guidelines.   1985  emissions  (column  G)  were  calculated 
by  applying  the  growth  rate  and  the  emission  factor  adjustment  In  the  manner 
Indicated  in  the  table  heading. 

Power  plant  projections  were  based  independently  on  information  found  in 
the  'Load  and  Capacity  Peports'  of  the  nlannln<»  section  of  the  t^gw  England 
Power  Pool  (HEPLAJO  >  issued  in  October,  1<^73. 

For  the  Boston  S'"'SA,  somevjhat  more  complicated  sets  of  calculations  were 
performed,  using  composites  of  data  for  the  thirty  communities  in  the  recrion's 
core  and  of  data  for  the  region's  forty-nine  outlying  communities.  For  the 
outlying  communities,  the  most  recent  complete  particulate  emissions  data 
is  for  the  year  1966,  found  in  the  ''1966  Air  Pollutant  Emission  Inventory 
for  the  Metropolitan  Boston  Air  Pollution  Control  T^jstrlct  '.   This  data 
was  projected  forr-jard  to  1970.  For  the  core  area,  1^70  particulate  emissions 
were  taken  from  the  "1970  Air  Pollution  Emission  Inventory  for  the  Metron- 
politan  Boston  y^lr  Pollution  Control  nistrict  '  (which  covers  the  thirty 
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core  municipalities) .  For  both  core  and  outlvlnc*  areas ,  growth  rates  from 
OSPM  and  reduction  factors  from  the  State  Implenentatlon  Plan  were  apnlled 
to  the  1970  particulate  emission  data  to  provide  1^75  emission  estimates. 

To  obtain  1970  CO  emission  estimates  for  the  total  Boston  ST^SA,  an 
identical  composite  procedure  was  followed*  however,  the  projection  techniques 
to  estimate  1985  emissions  were  slightly  different.  First,  it  vjas  necessary 
to  separate  1970  CO  emissions  into  two  categories,  those  from  non-vehicular 
sources  and  those  from  vehicular  sources.  The  projection  of  the  non-vehicular 
portion  was  obtained  by  a  method  similar  to  that  used  to  project  particulate 
emissions,  while  the  projection  of  the  vehicular  portion  of  CO  emissions 
was  obtained  by  the  application  of  a  formula  provided  in  the  EPA  Guidelines. 

It  should  be  emohaslzed  that  the  projections  of  particulate  emission 
reductions  are  contingent  upon  the  continued  usage  of  low  ash  and  low 
sulfur  fuels.   If  the  fuel  supply  problems  continue  and  result  in  significantly 
Increased  usage  of  high  sulfur  and  high  ash  fuels,  then  future  particulate 
emissions  will  be  much  higher  than  those  estimated  herein. 


B.  Results'  Total  Suspended  Particulates 

1)  Boston-  As  shown  in  Table  7,  total  emissions  of  suspended  particulates 
in  the  Boston  ST'SA  are  projected  to  decrease  from  38,4*^0  tons  in  1970  to 
23,315  tons  in  1975,  but  then  to  Increase  to  38,006  tons  in  1905 — approximately 
the  same  level  as  in  1970,  due  to  projected  population  and  economic  growth. 

In  the  1970  to  1975  period,  major  reductions  in  TSF  emissions  are  exnected 
from  commercial.  Institutional  and  industrial  fuel  combustion  sources  because 
of  requirements  for  utilization  of  low  ash  and  low  sulphur  fuels  and  the 
installation  of  emission  controls  on  facilities.  '!ost  of  the  reductions  will, 
quite  naturally,  occur  in  the  core  area  of  the  region  since  that  is  where  most 
TSP  emissions  are  generated.  I^hlle  the  volume  of  commercial,  institutional, 
and  Industrial  activities  is  expected  to  grow,  both  in  the  outlying  part  of 
the  region  and,  to  a  lesser  extent  in  the  core,  this  growth  is  not  expected 
to  offset  the  dramatic  decreases  In  TSP  pollution  from  effectuation  of  the 
State  Implementation  Plan.  Additional  reductions  in  TSP  emissions  in  the 
area  are  expected  from  decreases  in  pollution  from  automobiles  and  from  the 
continued  enforcement  of  bans  on  open  burning  and  burning  dumps. 

From  1975  to  1985,  assuming  no  new  controls,  continued  "rowth  in  commercial, 
institutional  and  industrial  activity  in  the  Boston  S^'SA  is  exnected  to  result 
In  a  substantial  increase  of  TSP  emissions  from  fuel  combustion.  A  significant 
increase  in  emissions  in  also  expected  from,  the  heating  of  residential  units. 
^^o  noticeable  increases  in  emissions  are  expected  from  transnortatlon  sources, 
the  number  of  vehicle  miles  travelled  being  expected  to  grow  only  slightly 
over  the  period. 
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2)  Springfield ;   As  shovm  In  Table  8,  total  emissions  of  suspended 

particulates  In  the  Springfield  S^'SA  are  projected  to  decline  fron  22,<^An 

tons  In  1970  to  only  4,126  tons  in  1975,  rising  sllrhtly  to  4,78?  tons  by 
1985. 

The  major  factor  contributing  to  the  reduction  of  TSP  emissions  in 
the  Springfield  area  is  the  conversion  of  power  plants  in  the  area  from 
coal  to  oil.  This  conversion  alone  has  already  resulted  in  a  significant 
drop  in  emissions  and  will  result  in  a  drop  of  7,906  tons  of  TSP  emissions 
by  1975.  Added  to  this  reduction  will  be  another  important  reduction  in 
emissions  from  commercial,  institutional  and  industrial  sources,  resulting 
mainly  from  the  conversion  from  coal  to  oil  of  the  University  of  Massachusetts 
at  Amherst  and  of  Mherst  College.   (Hote  that  for  this  analysis  the  Tottt 
of  Amherst  has  been  substituted  for  the  Tovm  of  Webster  in  the  S^'PA, 
because  of  meteorological  considerations) .  Other  significant  reductions 
will  be  realized  in  emissions  resulting  from  process  losses  and  from  trajis- 
portatlon  activities. 

Although  grovTth  In  the  economy  acA   population  of  the  Springfield  area 
Is  projected  for  the  period  1975  to  1985,  this  groTrtih  is  not  expected  to 
offset  to  any  significant  degree  the  dramatic  reduction  in  TSP  emissions 
expected  to  occur  in  the  earlier  period. 
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3)  Worcester:   As  shoT-m  In  Table  9,  emissions  of  suspended  particulates 
in  the  TTorcester  S'^^SA  are  expected  to  decline  from  P,641  tons  In  1970  to 
only  1,866  tons  In  1?75°  Increasing  slightly  to  the  level  of  1,992  tons 
by  1985. 

The  major  factor  leading  to  the  reduction  of  TSP  emissions  In  the 
Worcester  S^ISA  is  the  closing  of  the  "ebster  Square  power  plant  resnonsible 
for  3,168  tons  of  TSP  enissions  in  1970.   Small  but  cumulatively  sipnlf leant 
reductions  in  TSP  emissions  are  expected  also  from  fuel  combustion  sources, 
incineration,  waste  disposal,  and  transportation. 

Minimal  grovrth  is  expected  in  the  Worcester  S^^F-A  from  1975  to  1935 
and  such  growth  x^rill  lead  to  only  a  small  increase  in  TSP  emissions. 
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4)  Lawrence ;  As  shoxm  In  Table  10,  total  emissions  of  suspended 
particulates  in  the  LatTrence  Si'^SA  are  projected  to  decline  from  2,115  tons 
in  1970  to  1,050  tons  in  1975,  increaslnp  to  1,289  tons  In  1985. 

The  over-all  reduction  in  emissions  in  the  area  from  1970  to  1*^75 
is  expected  to  be  spread  fairly  evenly  among  reductions  from  various 
sources.   In  the  period  1975  to  1985,  growth  in  fuel  combustion  associate'' 
with  commercial,  institutional  and  industrial  activities  is  expected  to 
account  for  the  major  part  of  additional  em.issions,  with  some  rise 
projected  also  from  residential  heating. 
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C.  Results?  Carbon  Monoxide 

As  noted  above,  an  analysis  of  carbon  monoxide  enlssions  was  required 
only  for  the  Boston  ST^SA.  The  analysis  shoi-7S  that  CO  emissions  in  the 
region,  which  amounted  to  1,019,292  tons  in  197f>,  are  likely  to  drop  to 
204,535  tons  in  1985,  a  reduction  of  approximately  Bf^7 .     The  major  factor 
behind  this  expected  decrease  in  emissions  is  the  national  vehicle  emissions 
control  program. 

As  seen  in  Table  11,  emissions  from  transportation  sources  account 
for  the  overwhelming  share  of  CO  emissions  (998,460  tons  out  of  1,019,292 
tons  in  1970) .  From  1970  to  1985 ,  CO  emissions  from  transnortation 
sources  are  projected  to  drop  to  185,667  tons.   It  should  be  noted  that 
CO  emissions  from  fuel  combustion  sources  (Includinft  power  plants)  are 
projected  to  rise.  However,  these  sources  contribute  relatively  little 
to  the  over -all  problem. 
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V.  AIR  QUALITY  ArALYSIS 

A.  Estimation  Approaches 

Estimates  of  air  quality  were  required,  following:  the  emissions  analysis, 
for  total  suspended  particulates  in  four  SMSAs  —  Boston,  Sprlnpfield,  Worcester, 
and  Lax^rence.  Only  for  one  S^!SA,  Boston,  x'as  there  a  need  to  estimate  air 
quality  in  terms  of  carbon  monoxide.  Cased  on  the  air  quality  analyses 
performed s  it  is  recommended  that  all  four  SMSAs  be  designated  as  Air  Quality 
Maintenance  Areas  for  particulates  and  that  none  be  desijrnated  for  carbon 
monoxide . 

The  air  quality  analyses  Indicated  clearly  that  Boston  should  be  desifmated 
for  particulates  and  that  Boston  should  not  be  designated  for  carbon  monoxide. 
Findings  of  the  particulates  analyses  for  Springfield,  Worcester,  and  LaT-nrence 
were  contradictory.   It  is  suggested  that  the  conservative  approach  ttouW  be 
to  designate  these  three  areas,  in  addition  to  Boston,  for  particulates  at 
this  stage,  and  that  the  detailed  analysis  then  required  in  the  second  stacre 
of  the  planning  process  be  used  to  confirm,  modify,  or  revol'.e  these  designations. 
The  EPA  Guidelines  suggest  precisely  this  procedure  in  cases  T^here  findings 
are  not  clear-cut. 

The  Guidelines  offered  a  choice  of  three  models  to  derive  estimates  of 
future  air  quality  in  terras  of  particulates?  the  '"rollfonrard"  method,  the 
"Miller-Holzworth"  method,  and  the  "Larsen  (log-normal)"  method.  The  general 
nature  of  each  of  these  models  is  described  below,  as  are  the  weaknesses  of 
each.  Because  of  the  severe  lim.itations  of  the  'Tflller-HolzT'orth'  method, 
it  was  not  utilized  to  estimate  particulate  air  quality.   Instead,  the 
remaining  two  models  were  applied  and  the  results  obtained  were  compared. 
For  carbon  monoxide,  a  single  estimation  procedure  was  used,  which  is 
explained  in  Part  C  below. 

1)  The  T^ollforx^Tard  Model-   This  is  a  formula  in  which  projected  con- 
centrations of  particulates  are  derived  as  a  function  of  the  sum  of  bac'-- 
ground  concentrations  of  TSP,  plus  the  difference  between  the  baselines  and 
background  concentrations  multiplied  by  the  ratio  of  projected  emissions  to 
baseline  emissions.  This  model  is  limited  in  that  it  does  not  consider 
meteorology  and  in  that  it  relates  emissions  to  a  single  monitoring  site. 

2)  The  TTlller-Holzworth  ^Tpdel;  "ith  this  technioue,  the  average  annual 
city-wide  concentration  of  a  contaminant  is  calculated  as  a  function  of 
emission  density  and  certain  meteorological  factors  (wind  distance,  vrlnd 
speed  and  mixing  depth).  The  model's  major  weakness  is  that  it  does  not 
relate  well  to  measured  levels  of  air  quality.   In  a  sample  calculation  for 
the  Boston  SMSA,  this  model  predicted  an  average  annual  concentration  for 
particulates  of  25  ug/m3,  which  is  belov?  the  background  level  in  the  S^^SA. 
Clearly,  the  model  seriously  under-predicts  air  quality  and,  for  this  reason, 
it  was  not  used. 

3)  Larsen 's  (log-normal)  >*odel'   This  model  provides  for  the  estimation 
of  short-term  maximum  concentrations  of  a  contaminant,  and  suggests  simply 
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that  there  Is  a  direct  relationship  between  short-tern  maximum  anf^  annual 
average  concentrations  of  the  p.iven  contaminant.  The  model  may  overpredlct 
short-term  concentrations  and  requires  estimates  of  average  annual  con- 
centrations for  its  application.  It  should  be  noted  that  the  lop-normal 
method  predicts  "highest'  24-hour  levels,  not  'second  hij^^hest"  24-hour 
levels,  as  stated  in  the  standard.  Analysis  by  this  method,  therefore, 
will  tend  to  include  S'ISAs  which  may  drop  out  upon  further  and  more 
detailed  study. 

B.  Total  Suspended  Particulates  (TSP) 

Table  12  below  summarizes  the  results  obtained  by  applyln;;  the  rollforr-Tard 
and  Larsen  models  to  determ.ine  particulate  concentrations  in  the  Boston, 
Springfield,  T^Iorcester,  and  Lawrence  SMSAs.  The  national  ambient  air  quality 
standards  against  which  these  results  are  compared  are  as  follows  *  a)  the 
average  annual  concentrations  may  not  exceed  75  ug/m^;  and  b)  the  second  hi(?hest 
24-hour  concentration  may  not  exceed  150  ug/m^.  The  table  shows  that,  by  the 
rollforx-jard  method,  only  Boston  (with  an  estimated  1585  annual  concentration 
of  88  ug/m3  and  an  estimated  1905  24-hour  concentration  of  23*^  ug/m.3)  requires 
designation  as  an  Air  Quality  ^"Maintenance  Area.   By  the  lofr-normal  method, 
on  the  other  hand,  all  four  S"SAs  appear  to  require  deslfmation,  because  of 
estimated  1985  24-hour  concentrations  of  334  ug/m3  (Poston) ,  151  ug/m^  (Spring- 
field) ,  209  ug/m3  (TTorcester)  ,  and  203  ug/m^  (Lavnrence) . 

1)  Rollforward  Analysis; 

The  proportional  rollfoni^ard  model  utilizes  the  following  equation: 

C1985  -  b  +  (C^^gg  -b)  019B5 
Qbase 

VJhere : 

Ci985  =  projected  concentration 

b  =  background  concentration 

^base  ~  baseline  concentration 

Ql985  ="  projected  emission 

Qbase  =  baseline  emission 

The  numerical  values  for  baseline  em.issions  were  obtainf^d  from  the 
emission  projection  tables  in  the  preceeding  section.  Baseline  concentrations 
were  taken  from  Table  13  below,  which  presents  values  for  air  quality  in  the 
selected  base  years.  The  background  concentration  was  taken  to  be  31  up/m3. 
This  is  the  level  recorded  at  t'aynard,  a  lightly  settled  area  in  the  Boston 
District.  Taking  these  values  for  each  SfTSA,  the  following  results  T'ere 
obtained • 
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TABLE  13 
SELECTED  BASE  YEAR  AIR  QUALITY  LEVELS  (TSP) 


V-U 


Site 


Base 
Year 


JFK  Building 
Boston        1970 

Hamblett  Foundry 
Lawrence      1970* 

Narcus  Department 

Store 

Worcester      1972+ 

Taylor  Street 
Springfield    I969++ 


Measured 
Annual 

Geometric  Mean 
(baseline  concentrat 

ion) 

Measured 

2nd  Highest 

2h   hour 

(baseline  concentration) 

89 

233 

66 

156 

90 

295 

no 

285 

*Based  on  partial  year 

+No  data  available  for  1970 

++Consistent  with  I969  emission  inventory 
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Boston  STtSA: 


Annual  Average 


Ci985  =  31  +  (89-31)  38006  =  88  ug/m^ 
38490 

2nd  Highest  24  hour 

C1985  =  31  +  (233-31)  38006  =  230  uB/m3 
38490 

Springfield  ST^SA; 

Annual  Average 

Ci985  =  31  +  (110-31)  4789  =  47  ug/Tn3 
22940 

2nd  Highest  24  hour 

Cl985  •=  31  +  (285-31)  4789   =  84  ug/m3 
22940 

T-Torcester  S^SA; 

Annual  Average 


C1985  =  31  +  (90-31)  1^92  =  45  ug/m^ 
8641 

2nd  Highest  24  hour 

Ci985  =  31  +  (295-31)  1992  =  92  ug/m3 
8641 

Lar-Trence  S^^SA; 

Annual  Average 

Ci985  =  31  +  (66-31)  1274  =  52  ug/m3 
2115 

2nd  Highest  24  hour 

C1985  -  31  +  (156-31)  1274  =  106  ug/m3 
2115 

2)  Larsen  (log-normal)  Analysts • 

In  addition  to  the  rollfon;ard  prediction  of  the  second  highf^st 
24-hour  concentration,  the  Larsen  (log-normal)  model  rras  applied  to  the 
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predicted  1985  annual  average  concentration  to  obtain  the  hlf^est  24-hour 
concentration.  The  end  product  Is  in  fact  a  composite  rollforrTard  and  lo<»- 
normal  prediction,  since  the  1985  annual  average  concentration  was  obtained 
by  using  the  rollforward  model. 

The  log-normal  model  is  an  empirecal  relationship  developed  by  ^r.  Larsen 
of  EPA.  This  relationship  has  been  expressed  as  a  table  provided  by  the 
Guidelines.  Using  this  table,  the  estimated  peak  concentration  of  a  contaminant 
may  be  calculated  from  the  annual  average,  provided  that  the  peometrical 
standard  deviation  of  the  sampling  data  is  IcnoT.m. 

Table  14  below  provides  the  geometric  standard  deviations  for  the  four 
SlISAs,  and  indicates  the  appropriate  log-normal  ratios.  The  predicted  1985 
annual  average  concentrations  are  then  multiplied  by  these  ratios,  to  yield 
the  estimated  maximum  24-hour  values. 

The  calculations  which  predict  log-normal  maximum  24-hour  values  for 
each  SMSA  are  shoxm  below: 

Boston ;  Maximum  24-hour  =3.80  (88)  =  344  ug/m^ 

Springfield ;  TTaximum  24-hour  =3.21  (47)  =  151  ug/m3 

Worcester ;  Tfaximum  24-hour  =  4.64  (45)  =  209  ug/m^ 

Lawrence-Haverhill ;  Maximum  24-hour  =3.90  (52)  =  203  ug/m^ 

C.  Results:  Carbon  Monoxide 


For  the  Boston  S^'SA,  a  formula  suggested  in  the  EPA  Guidelines  was  used 
to  predict  1985  carbon  monoxide  concentrations.   Its  application  to  data  for 
the  SMSA  yielded  a  1985  CO  concentration  of  5.1  ppm.  As  the  national  standard 
is  9  ppm,  Boston  need  not  be  designated  as  an  Air  Quality  I^gintenance  Area 
for  carbon  monoxide. 

The  recommended  formula  wass 

Ft  =  Fi  +  Fu  +  b 

Pi     =  Pin*iEi  +  ThG^h^h 
0.8  (B-b)       Pi  +  Ph 

Pi GIFT  +  PhChEh  -^  PsHs^g 


0.2  (3-b)  100% 

where : 

Ft  =  Total  Future  (1985)  CO  concentrations  (PFI) 
Fi  "  Future  concentration  due  to  local  traffic 
F„  =  Future  concentration  due  to  urban  emissions 
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TABLE  lit 

SELECTED  BASE  YEAR  GEOiMETRIC  STANDARD  DEVIATIONS  &  LOG-NORI-IAL  RATIOS 

Base  Geometric  Log-Normal 

Site  Year  Standard  Deviations  Ratios 

JFK  Building      1970  1.63  3.80 

Boston 

Hamblett  Foundry   1970  1.66  3-90 

La\rrenc  e 

Narcus  Bepartment 

Store,  Worcester   1972  1.78  h.6k 

Taylor  Street      I969  1.53  3.21 

Springfield 
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Continued  - 

b  =  Background  concentration 

B  =  Baseline  concentration  (measured) 

Pi  «=  Percent  emission  from  light  duty  vehicles  (1970) 

Pj^  =  Percent  emissions  from  other  mobile  sources  (1970) 

Pg  =  Percent  emissions  from  stationary  sources  (1970) 

G  =  GroT-Tth  factor  over  the  projected  period 

G*  =  Growth  factor  for  local  street  traffic  over  the  projected  period 

E  =  Expected  ratio  of  1985  emission  to  baseline  emission  for  a  composite 
source 

The  f ollovjing  values  were  used  in  working  out  the  calculations : 

b  =  1  ppm  (as  suggested  in  the  Guidelines) 

B  =  28  ppm  (highest  measured  8  hour  average  in  the  ST^SA) 

P5  =  2  (from  Table  11  the  percentage  of  CO  emissions  due  to  non-vehicular 
sources  was  obtained) 

Pi  =  ^H  =  58  and  P^  =  8  (as  recommended  in  the  Guidelines) 

Ph 

Thus  Pl  =  87  and  Pr  =  11 

Gl  =  Gh  =  1.066  (from  Table  2,  1970-1985  population  growth) 

G*L  =  G*H  =1.0  (from  the  Guidelines) 

Eh  =  0.93  (from  the  Guidelines) 

El  =  0.08  (from  the  Guidelines) 

PgGgEg  =  the  ratio  of  1985  non-vehicular  emissions  to  total  1985  emissions 

=  18865  °  9%  (Table  11) - 
204535 

Thus  the  equation  becomes; 

Fi  =  0.8  (23-1)   (87) (1.0) (0.08)  +   11  (1.0) (0.93) 

98 

=  0.8  (27)  7+10_=  3.7 
98 


Fu  =  0.2  (28-1)   (07)  (1.06)  (0.08)  +  (11)  (1.06)  (0.93)  +  (9) 

100 

=  0.2  (27)   7. A  +  10.8  -<•  9  °  1.4 
100 

Ft  =  Fl  +  Fu  =  5.1  ppm 
Thus  the  estimated  1985  CO  concentration  is  5.1  ppm. 
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